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No nicks to weaken teeth on the end of the mill. 

a in which chips can clog; heavy feeds will not clog the end of 
the mill. 

Formed flutes, designed for greater strength, yet with plenty of chip 
clearance. 

Tools are carefully heat treated in order to obtain a certain characteristic 
grain structure. 

A complete line of endmills, a design for every job. 

If you use endmills, Weldon can help you! 


THE, FGI iyi) may 


321 FRANKFORT AVE., CLEVELAND, O. 
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The Jr. Model 


The Heavy Duty Model 


A GRINDRITE USER 


writes our copy forus 


“No other grinder on the market to com- 
pare with them in the type of work they 
turn out... they fill a long felt need in 
the grinding field.” 

What more can we say? 


Write us for Descriptive 
Circular and List of Users. : 


KOESTLIN TOOL 
& DIE CORPORATION 


3601 Humboldt Ave. Detroit, Mich. 
Largest Independent Die Builder 
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FCC HOT WORK STEELS 




















There’s an FCC alloy steel to fit any type 
of hot work job. Whether the first con- 
sideration is high resistance to abrasion 
or shock or sudden temperature changes, 
whether a special or a general purpose 
steel is required, FCC meets every re- 
quirement. 


These hot work steels are recommended 
for extrusion and forging press dies, 
dummy blocks, piercing punches, grip- 
per blocks, extrusion sleeves, hot shear 
blades, form punches, backing plates and 


other applications. 


INCLUDED IN THIS CLASS OF FCC STEELS ARE: 


FCC No. 1 
FCC No. 14 
FCC No. 19 


FCC No. 21 
FCC No. 22 
FCC No. 23 





Properties and applica- 
tions of each steel are 











given in the FCC Book, 


sent on request. 
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Ye Editor’s Notes 





In the Tool and Die shop, craftsmanship is 
a creed, accuracy a law. 





A longer time is required to train a first- 
class Tool and Die maker than to educate a 
dentist. 





Experience can’t be taught. It is knowl- 
edge derived from one’s own effort. Only 
experience enables you to build perfectly the 
first time. That is why work done by the 
higher paid men and women in all walks of 
It applies 
»9 Tool and Die makers and machinists, too. 


life is usually the least expensive. 
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Specially Designed to 
Cut Your Cost of... 





SMALL 
DRILLING 
WORK 


“Buffalo” No. 14 multiple 
spindle drills are built for 
modern production on a pre- 
cision basis. Will handle work 
from 3¢” to smallest commer- 
cial size. Five speeds — V- 
Belt drive — Alloy steel spin- 
dles run in ball bearings — 
Sensitive, convenient hand- 
feed — Heavy iron cast frame 
assuring rigidity and perfect 
alignment. 


Available in either bench or 











pedestal type—1 to 6 spindles. 





All the facts are contained in our bulletin 2726-B. Write for it. 


BUFFALO FORGE COMPANY 


477 Broadway Buffalo, N. Y. 
Branch Offices in Principal Cities 


In Canada: Canadian Blower & Forge Co., Ltd. 
Kitchener, Ont. 
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for every job 


@ GRINDING out a new chapter in the history 
of tool room practice are the Aloxite Brand 
Aluminum Oxide “AA” Wheels and also the 
mighty successful “270” Bond Wheels. 

The “AA”—the White Wheels—are for your 
more precise, particular jobs on special tools. 
These clean, free, and cool cutting wheels are 
decidedly flexible in their application, They 
have the ability to take light or heavy cuts over 
wide areas of contact with the same free cutting 
action, and they are adaptable to the grinding 
of a wide variety of steels. In the “270” Bond 
Wheel you have much the same properties, 
combined with certain qualities which make 
it the perfect high production w heel for dupli- 
cated work. 

Then of course when it comes to the grinding 
and conditioning of cemented carbide tools you 
have but to remember the success of Carborun- 
dum Brand Green-Grit Silicon Carbide Wheels 
and the Carborundum Brand Diamond Wheels. 
Send for interesting informative books “A 
Treatise on Tool Room Grinding” and “A Trea- 
tise on Grinding of Cemented Carbides.” Both 
will be sent free. 


THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 
Sales Offices and Warehe “sin New York, Chicago, Boston, 
Philadelphia, Clevelar 
Pittsburgh, Grand Rz 
Carborundum and Aloxite are registered trade-marks ot 
Phe Carborundum Company) 
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EMP-CO / / | 


CRANKSHAFTS 


HEAT TREATED 








A Product Betterment Which Achieves A 
Remarkable Economy for Users of All Makes 


> of Power Presses 


Developed by careful research and perfected through 
exhaustive experiments and trials 


EMP-CO STEEL CRANKSHAFTS 
for extra heavy-duty press service, are now setting a 
new standard. Test “cranks” of EMP-CO Steel made 
for No. 77!2 Bliss, Nos. 55 and 72% Toledo, No. P-4 
Ferracute and Nos. 1,2, 3 and 4 Toledo Presses already 
have service records far exceeding twice the normal 
‘ period. Here is proof positive that EMP-CO crank- 
shafts outwear standard carbon steel shafts 2 to 1. 
We have EMP-CO billets 14”x 16” on hand for im- 
mediate fabrication into all sizes of crankshafts. Our 
lathes handle 10 feet between centers and swing 
36 inches. 
The Urgency of Your Requirement is the Deter- 
mining Factor in Our Delivery. 


EMP-CO 


BETTER CRANKSHAFTS — QUICKER SERVICE 


" Let Us Quote On Your Next Requirements 
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ENTERPRISE MACHINE PARTS CORPORATION 


Jerome Ave. at McNichols Road, East Detroit, Michigan 





Special Machinery @ Tools and Fixtures @ Machine Rebuilding 
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was HIS, 


Ly Yea 3 revo\ 

HE SAVED $42°AND 
STOPPED THE WHOLE 
), PRODUCTION LINE! 

















DANLY PRECISION DIE SETS 


STAND UP LONGER—GIVE MORE ACCURATE PARTS 





@ It’s a matter of sound good judgment to spend 
the slight difference for the greater accuracy and 
longer die life you get with a Danly Precision Die 
Set. With pins ground and lapped to within 
+1/10,000” and bushings ground and honed to 
the same tolerance, you have many times the 
accuracy of ordinary die sets. That’s what makes 
Danly Precision Sets more dependable . . . why 
Danly-made parts are more accurate... why your 
eer ep dies last longer and protect you against costly 
The Danly Catalog gives you "4 “ 
the easiest way to select the breakdowns and time wastes in production. In- 


enh cag z= — vestigate the difference. Write us today. 





DANLY MACHINE SPECIALTIES, Inc., 2121S. 52nd Ave., Chicago, Ill. 


Long Island City, N. Y., 36-12 34th Street Rochester, N. Y., 16 Commercial Street 

Dayton, Ohio, 990 E. Monument Avenue @ Cleveland, Ohio, 1745 Rockwell Avenue 

Detroit, Michigan, 1549 Temple Avenue Philadelphia, Pa., 3913 N. Broad Street 
Milwaukee. Wis., 513 E. Buffalo Street 
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A SIMPLE 


TWIST OF 
THE Waist! 


AND HOWruty 
TAKE HOLD/ 


Oily fingers don’t slip on these 
Danly knurled head cap screws. 
The mechanic can drive them far- 
ther by hand before he has to use 
a wrench. He does it easier—he 
does it faster—and the saving in 
setup time is multiplied by the 
number he uses. 


DANLY KNURLED HEAD CAP SCREWS 


ARE EASIER TO USE 


@ In addition to easier setting, another big fea- 
ture of Danly knurled socket head cap screws is 
in the simple and effective method of locking 
them in soft or hardened metal. They’re made 
of carefully selected screw stock that has the 
kind of strength that stops fracturing and 
mushrooming. Ask for full details. 


DANLY MACHINE SPECIALTIES, Inc., 2121 S. 52nd ag en Hil. 


Long Island City, N. Y., 36-12 34th Street Rochester, N. Y., 16 Commercial Street 

Dayton, Ohio, 990 E. Monument Avenue @ Cleveland, Ohio, 1745 Rockwell Avenue 

Detroit, Michigan, 1549 Temple Avenue Philadelphia, Pa., 3913 N. Broad Street 
Miiwaukee, Wis., 513 E. Buffalo Street 
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‘ HIGH SPEED ATTACHMENT 
FOR BORING AND MILLING MACHINES 
HORIZONTAL & VERTICAL—ALL MAKES 
























SPEED STEP-UP IN RATIO 3%: 1 


The use of the standard spindle with its slow speed, 
for boring and milling with small tools intended for | 
high speed isnot good shop practice nor economical. ’ 


The Majestic High Speed Attachment for use on 
any make machine is scientifically designed to pro- 
vide the spindle speed necessary for small tools and 
its use definitely assures: 


1. Far easier adjustment. 2. Much moreaccurate work. 3. A great saving in time. 





A sturdy, accurate tool—Moderately Priced—Indispensable. 


Write for circular and prices | 
Manufacturers also of Parker Four Point Contact Bearings (patented) ‘ 
which assure longer accurate operation. ... Parker Motorized Grind- } 


ing Spindles for new equipment or change-over of belt-driven types. 


Majestic Tool & Manufacturing Co. 
2948 Woodbridge Street, E. Detroit, Mich. 
EE lle 
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Hrd Seale 7° 


LOWER 
ULTIMATE 
DIE COST 


ESSOP Rolled Composite Die Sec- 
tion Steel, provided in L-shaped 
sections having high quality elec- 

tric furnace tool steel backed by tough 
non-hardenable mild steel, presents 
several advantages. The greatest of 
these lies in the fact that sections, after 
machining, may be hardened before 
drilling the dowel holes. This elimi- 
nates expensive lapping operations, 
+——— 4" —__} and a sure fit of the sections on the 
| holder is assured. 

Rolled Composite Die Section Steel 
gives strength to resist severe stresses 
with a long life and a keen cutting 
edge. 


S Section 
14 1b per fe. 













BB Section. 
18.5 (b per Fe. 





C Section, 
19.3 1. pec: ff. 








Makers of High-Grade 
Carbon, Alloy, Stainless and 
tT Composite Steels 
ac 





CC Section 
24 lb per. ft 





“ 


JESSOP STEEL COMPANY 


(of America) 


General Office and Works, Washington, Pa. 


Branches or Agents in All Principal Cities 
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J.J. KOHL 
Pres 







INTERNATIONAL 
TOOL COMPANY 


DAYTON, OHIO 


U.S. Pat. Off 


ITCO 
PRODUCTS 


» 
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‘ADJUSTABLE WHILE RUNNING! 


The PRECISION 
UNIVERSAL TOOL HEAD 


Presents 


SPEED, RANGE, ACCURACY 


and above all 


ADJUSTABILITY 


@ The Precision Universal Tool 
Head can be adjusted to a fraction 
of a thousandth, without stop- eH 
Ping either tool or machine! 














For Boring, Counterboring, Re- 
cessing, Trepanning, Under- 
cutting, Facing, etc. 


Bulletins and addi- 
tional Information 
sent on Request. 








THE PRECISION TOOL COMPANY, Bridgeport, Conn. 
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Modern Tolerance Requirements and 
Their Scientific Determination 


By HILDING TORNEBOHM 


A. B. 


Svenska Kullagerfabriken 


Goteborg, Sweden 


This article is a portion of the Third Calvin W. Rice Memorial Lecture 


delivered before a meeting of 
Engineers, and permission of the 


knowledged.—The Editor. 


T IS now about thirty years since the 
I mechanical engineers of the world 
were startled by the accuracy obtainable 
in the new Johansson blocks, which 
opened for the whole industrial world 
the possibility of accurate measurements 
to a degree of precision which before this 
time had been considered impossible. At 
the time these remarkable blocks were 
invented 0.001 in. was considered an ex- 
tremely accurate measurement. Today 
we speak of 0.0001 in. and less with a 
general understanding of what it may 
be. It has been this development in the 
technique of measurement which has 
made possible mass production and com- 
plete interchangeability of parts. As a 
specific example, what would the auto- 
mobile industry be today without the 
possibility of part interchangeability? 
We take this matter of interchangeabil- 
ity so casually that we forget the diffi- 
culties which would exist if the possibili- 
ties of accurate measurements were non- 
existent. 

We have now come to a point where 
the possibility of making accurately the 
required parts actually exceeds our abil- 
ity to measure them with the proper 
degree of precision. The reason for this 
is that the development of measuring 
equipment, such as plug gages, snap 
gages, micrometers, and bore gages, 
which are generally used in industry to- 
day, has not been improved to any great 


The 
Society to 
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Society of Mechanical 
reprint is gratefully ac- 


American 


extent over the past 25 years, although, 
of course, such gages are today built of 
better material, with greater accuracy, 
and generally have a much longer life. 
The point I should like to bring out, how- 
ever, is the fact that, with few excep- 
tions, the measuring equipment in the 
average plant of today is far inferior 
basically to the machine equipment. We 
may say to ourselves that our measuring 
equipment is entirely satisfactory. I am 
fully convinced, however, that many of 
the apparently inexplicable failures 
which occur are due, to a smaller or 
larger extent, to the imperfections which 
are not readily determined by our aver- 
age measuring devices. 

From checking a number of gages we 
knew that inaccuracies existed in the 
products of European gage manufactur- 
ers, and in the preparation of this paper 
it seemed to me desirable to determine 
whether such inaccuracies might also be 
present in gages made in the United 
States. A number of gages were ob- 
tained from the best known manufac- 
turers in this country and found to be 
excellent. Nevertheless, they exhibited 
the same characteristic errors. The over- 
all variations on the part of the various 
gage manufacturers was as much as 
plus and minus 0.0001 in., both on the 
maximum and minimum sides, and, what 
is most important, no allowance was 
made for wear. Similarly, in the case of 
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snap gages, the variations were 0.0001 
in., and no allowance was provided in 
the adjustments to the actual weight of 
the snap gage itself, the effect of which 
may be to change the actual dimension 
by as much as 0.0002 in. in a gage of 
ordinary size. We must, therefore, con- 
clude that the same conditions which 
have existed in Europe also exist in this 
country. 

Let us, for a moment, get away from 
theory and consider an actual case as it 
exists in a manufacturing plant. If we 
have a shaft which on the drawing shall 
be within a tolerance of 1.5748 in. maxi- 
mum and 1.5744 in. minimum, what shall 
we actually obtain? In the first place, 
let us consider measuring this shaft with 
a micrometer. We know that the 
micrometer will be handled differently 
by different workmen; that different 
pressures will be applied; that there may 
be variations between two micrometers; 
and that there may be wear in the 
micrometer screw itself. All of these 
factors will tend to give inaccurate read- 
ings, and I am safe in saying that the 
variations in the readings of two good 
inspectors with two different microme- 
ters will vary from plus or minus 0.0001 
in. to plus or minus 0.0002 in. Even with 
so broad a range, the inspectors must be 
of more than average ability. If, now, 
we consider stationary instruments, such 
as dial indicators, the accuracy will not 
be better unless special care is taken. 
There are many possibilities of error, 
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i.e., errors in the indicator itself, and in 
the adjustment, pressure variations, and 
internal friction in the indicator. While 
no generalization can be made concern- 
ing these errors, nevertheless they may 
be of a large magnitude compared with 
the present small tolerances. 

When we use snap gages an entirely 
new set of problems arises whether these 
gages are purchased from master gage 
builders or whether they are made by 
the user himself. There are, surpris- 
ingly, a number of complex questions 
such as where shall the limits of the 
wear apply, what shall be their range, 
what shall be the actual shape and finish 
of the measuring surface, and how shall 
the gages be handled. It is remarkable, 
but, nevertheless, a fact, that there are 
variations in snap gages due to a num- 
ber of conditions which are uncontrolla- 
ble in practice, affecting in turn the 
correct measurement of the piece in- 
volved. 

If we have a production problem in- 
volving the measurement of a piece hav- 
ing a tolerance of a given amount, there 
is a possibility of obtaining a set of 
actual measurements quite different from 
the originally prescribed tolerances. 
Let us analyze what may occur by re- 
ferring to Fig. la. We shall assume that 
we desire a particular piece to have an 
upper and lower limit as shown by the 
heavy line. Obviously, the first step is 
the determination of these measurements 
by block gages that have a very limited 

amount of error. In 




















HIGH LIMIT an 2 | transferring the 
( EE \ GO measurements to the 
| EZ | reference gage, we 
| | ae have additional and 
Nominal J a pal larger inaccuracies. 
Tolerance vy ey agel Nominal Another transfer, to 
fry Seng Piece Work | /erance the snap gage, gives 
ence Sor O77, a still greater and 
Low [MIT Toh coh KZ J additional variation 
Block Gage Tolerance in the high and low 
Combination — Win. te limits. And finally, 
9 a there is the check 
, == of the workpiece by 
siashanicicsil a re ee the operator, which 
Possible in turn results in 
picanesie tar ting Tolerance To/. of Limit ca still larger varia- 
To/erance sais ical of Refer- for Piece Work Nomina! tions. The degree of 
H ence aye Tolerance the tolerances on the 
apace en aE ~V~ OL tolerances on the 
ae ——- a tolerances—if I may 
Block Gage of Snap - be permitted to use 

Combination Gage Fig. 1b 
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roughly indicated in the figure. If we 
are to maintain accurately the estab- 
lished tolerances, then quite a different 
procedure of measurement would be re- 
quired, see Fig. 1b. Such a system is 
what in France is known as the Systeme 
de Il’ Intransigeance, which has always 
been the preferred system in_ that 
country. 

It will then be necessary for us to be- 
gin with an entirely different set of start- 
ing tolerances on the block gages to 
obtain finally a variation not in excess 
of the established and required tolerance. 
Obviously, this would require extremely 
accurate original tolerance if indeed the 
degree of variation at the various steps 
were actually known, which is obviously 
quite unlikely. Furthermore, considera- 
tion must be given to the degree of wear 
which even tends to decrease the starting 
tolerance in comparison with the pre- 
scribed tolerance. It is for this reason 
that the International Standards As- 
sociation has found the necessity for 
actually providing some tolerances on 
the tolerances, the magnitude of which 
has been definitely established, depend- 
ing upon the characteristics of accuracy 
required. This approved system 
familiar to engineers through official 
American publications. 


is 


So far I have discussed only the er- 
rors that may arise, and the question 
‘an naturally be asked, “Is there any 
proper type of measuring equipment and 
should not all present equipment be dis- 
carded?” Naturally, such a thought is 
farthest from my mind. I do think, 
however, that improvements can be made 
both in the present measuring equipment 
and in its method of use. 

As to the proper type of measuring 
equipment, I am of the opinion, if I may 
use the experience of our own factory, 
that a combination of various types of 
measuring instruments will give the most 
satisfactory results. In our factory, 
for example, we use both dial indica- 
tors and fixed gages for production. Dial 
gages are easy to read and are inex- 
pensive to use, and the problem of wear 
may be disregarded. However, in order 
to insure ourselves of proper measure- 
ments with dial indicators, we have 
found it necessary to standardize on one 
particular type, not necessarily because 
it is better than any other, but because 
the errors in the dial itself, and the 
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measuring pressure, that is, the spring 
tension, are known to us and due allow- 
ance is made for them. It is our prac- 
tice to use a diamond point lapped to a 
spherical surface of a 5-mm radius in 
order always to insure a minimum varia- 
tion in reading due to variations in 
measuring points. 

We use fixed gages in final inspection. 
Fixed gages have the advantages, first, 
that they are set to proper tolerances 
in the gage room by a mechanic who is 
more skillful than the machine operator 
would be and who has the advantage of 
using master gages and blocks for set- 
up. Consequently, we are assured of 
greater accuracy. We have, with the 
use of a fixed gage, an entirely different 
method of checking the workpiece and, 
consequently, the errors which may not 
be detected from the dial indicator are 
determinable by the fixed gages. 

We have found, therefore, that a com- 
bination of dial indicators in the shop 
and fixed gages for final inspection give 
us a double check-up, and is better than 
using either one or the other alone. 

How may we improve the accuracy 
of our fixed gages? 

I am convinced that there must be a 
difference in the method of measuring 
the “go” and “no-go” dimensions, whether 
it be for a bore or whether it be for a 
shaft. When we drive a spike, we use a 
sledge; for pulling it out we must use 
another type of tool. Similarly, when 
we measure “go” dimensions we must 
use one principle, but for the “no-go” 
dimension an entirely different principle. 
Earlier in this paper, I discussed briefly 
the importance of determining the fol- 
lowing characteristics: 

For holes 
1 The diameter of the inscribed circle 


“ 


2 The greatest existing diameter. 
For the shaft 
1 The diameter of the circumscribed 


circle 


2 The smallest existing diameter. 


It is impossible, due to makro 


(geo- 
metrical) errors, to measure a_ dia- 
metrical dimension with an ordinary 


plug gage, and yet, I think I am safe 
in saying that in this country, as well as 
most other countries, plug gages are gen- 
erally used for both the “go” and “no- 
go” limits. In Germany, due to the rec- 
ommendation of the International Stand- 


(Continued on page 32 
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Nineteen Standard Self-Holding Tapers 


Replace Present Large Variety 


By FREDERICK S. BLACKALL, Jr. 
President, Special Tool, Die & Machine Shop Institute 


We reproduce, with permission of the American Standards Asso- 


ciation, a portion of the report of Technical Committee No. 3 
prepared the new American Standards for Machine Tapers. 


Blackall was Chairman of the Committee. 


ITH its approval by the American 

Standards Association in March, 
1937, a new and simplified series of self- 
holding or “slow” tapers becomes avail- 
able to American industry. This should 
ultimately make possible a high degree 
of interchangeability of machine fittings, 
accessories, and tools, thus widening the 
field which the manufacturer of taper 
shank tools can cover with a basic mini- 
mum stock, and reducing the inventories 
which the tool user will have to carry in 
his tool cribs. 

The new self-holding taper series em- 
braces 19 different tapers, ranging in 
size when measured at the large diameter 
or gage line from 0.239 in. to 12 in. 
This series is so designed as to serve 
every purpose now covered by perhaps 
half a dozen different systems which in- 
clude 60 to 100 or more individual tapers. 
The annual saving in dollars and cents 
to industry, from the point of view of 
both manufacturer and consumer through 
the use of this simplified standard, will 
be obvious. 

Basically, the new taper series repre- 
sents the adoption or adaptation of the 
best features of a number of the more 
widely used taper series already in ex- 
istence. The new American Standard 
taper incorporates the following charac- 
teristics: 

(a). Brown & Sharpe tapers Nos. 1, 
2 and 3, each with a taper of % 
in. per foot, but re-numbered ac- 
cording to the decimal diameter 
at the gage line, respectively, 
239 in., .299 in., and .375 in. 
Morse tapers Nos. 1, 2, 3, 4 and 
5, with the taper per foot, as 
now correctly computed, rounded 
to three decimal places. These 
tapers will bear the original 
Morse numbers 
A new taper between No. 4 and 


(b). 


(c). 
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which 
Mr. 
No. 5, designated as No. 4%, 


based on a slope of .623 in. per 
foot, with a diameter at the gage 
line of 1.500 in. This taper has 
the same slope as the Morse No. 4 
and fills the long-felt gap be- 
tween the 4 and 5 Morse tapers. 
An entirely new series of tapers 
of large size, each with a slope of 
%4 in. to the foot, each designated 
by the number of tenths of an 
inch in the diameter at the gage 
line and ranging in size of the 
gage line diameter from 2 in. to 
12 in. 

The accompanying table sets forth the 
essential dimensions of the American 
Standard taper series and the origin of 
its three major divisions (see page 21). 

The use of the taper fit for joining 
machine parts, or as a tool-holding or 
work-holding device, is a very old art. 
Probably the first step in an attempt to 
standardize taper dimensions was taken, 
however, by the Brown & Sharpe Manu- 
facturing Company in 1860, when the 
well-known Brown & Sharpe series of 
taper standards was proposed. These 
tapers had a slope of % in. per foot, 
measured on the diameter, and covered 
a range of from .2391 in. to well over 3 
in. Shortly afterwards, in 1862, the 
Morse Twist Drill & Machine Company 
developed a series of eight tapers, each 
with a slope of approximately % in. to 
the foot. 

The use of these two systems promptly 
became international, and the Morse 
series in particular had become so widely 
adopted by the time engineering stand- 
ardization was launched as a national or 
international activity, that it appears to 
have become part and parcel of every 
international standard which has been 
developed either here or abroad. 


(d). 
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Errors Introduced 

Unfortunately, however, at the time 
the Morse taper was originally proposed 
the accuracy attainable in manufacturing 
and measuring was so limited in the 
light of present-day practice that sub- 
stantial errors were introduced in the 
taper per foot from the basic % in. 
standard. These errors have been per- 
petuated to this day, and undoubtedly 
account for the inconsistency which ap- 
pears in the taper per foot among the 
eight tapers in the Morse series, as well 
as the variation which exists among the 
several Morse tables extant. . ‘ 

It is not surprising, then, that the 
standard as finally adopted represents a 
compromise, nor does it follow by any 
means that such a compromise is not 
highly desirable. Indeed, there was good 
reason for a compromise. And so 
the committee was undoubtedly wise in 
resisting the temptation to develop a new 
taper of its own choosing, in lieu of the 
well-established Morse series of tapers, 
Nos. 1 to 5, inclusive. The inclusion of 
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the new American standard No. 4% 
taper is a recognition of the well-known 
gap which exists in this part of the 
Morse series, and it appears to be sound 
procedure to base the new 4% taper on 
the Morse system as well, since it be- 
comes substantially an integral part of 
it. 

Adoption of the Brown & Sharpe 1, 
and 3 tapers is a recognition of the better 
sticking or holding qualities of the % in. 
taper in small sizes, and, incidentally, 
eliminates the need of the Morse No. 0 
taper, which has been dropped. 

In the field of large tapers from 2 to 
12 inches, inclusive, the committee had a 
better opportunity for original work. It 
did, however, borrow from the Sellers 
taper the “4 in. slope, which had been 
employed in the Seller series since 1862 


although in a substantially smaller size 
range. ... 
Approval of the new taper by the 


American Standards Association lends it 
an authenticity which was always lack- 
ing in the old taper standards. 


American Standard Self-holding Tapers 
































Basic, and Certain Calculated Dimensions 
Diam- | Diam- |Length’ 
No. Taper'| eter eter | Gage ve 
of per at at |Lineto Means of Origin 
Tape Foot | Gage | Small | Small | Driving } Holds of 
Us \ )on g anc olding rel 
Line End | End F Series 
A B Cc D | E 
| | erie aeessiadia — 
.239| 0.500 | 0.239 | 0.200 | #8 3rown and 
.299} 0.500 | 0.299 | 0.250 | 1% Sharpe Taper 
375} 0.5 375 31: va Series 
375| 0.500 | 0.375 | 0.312 | 1% |Tongue eries 
1 0.600 | 0.475 | 0.369 | 2% | Drive Morse 
2 0.600 | 0.700 | 0.571 | 2% aoe ee Taper 
3 0.602 | 0.938 | 0.778 | 3i% Series 
4 0.623 | 1.231 | 1.020 | Avs | Held | oe ing Rounded to 
4% | 0.623 | 1.500 | 1.266 | 4% | in by | with three Decimal 
5 0.630 | 1.748 | 1.476 | 5% ric- Places 
"© | tion | Shank | vssteaccnl 
200 0.750 | 2.000 | 1.708 | 4% | | Held | 
250 | 0.750 | 2.500 | 2.156} 5% | | inby | _ ines 
300 0.750 | 3.000 | 2.609 | 6% a | Key a Key | prive 
350 0.750 | 3.500 | 3.063 | 7 Drive | “with 
| | with baer % Inch 
400 | 0.750 | 4.000 | 3.516 | 7% | Shank | Shank per 
500 0.750 | 5.000 | 4.422} 9% | Held Held Foot 
600 0.750 | 6.000 | 5.328 | 10% | in by | 2” by Taper 
800 0.750 | 8.000 | 7.141 | 13% | Key | Praw- Series 
1000 | 0.750 |10.000 | 8.953 | 16% |} | Bolt 
1200 0.750 |12.000 |10.766 | 19% 











All dimensions are given in inches. 


"Taper per foot and diameter at gage line (columns B and C) are basic dimensions. 
“Dimensions in column D are calculated to three decimal places from the basic 
dimensions and are for reference only. 
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Why and How We Developed Our Master 


Hardness Conversion Chart 


By GEO. H. PORTER, HII and JOHN J. WALKER 
Geo. H. Porter Heat Treating Company 
Cleveland, Ohio 


ACK in 1929 when our company 

moved into new quarters and a com- 
plete testing room with permanent rec- 
ords of testing results was established, 
it was frequently noted that customers 
would specify one of the various methods 
of testing, viz: Monotron, Rockwell, 
Scleroscope or Brinell although they 
might not have that particular equip- 
ment themselves. Thus they might have 
a Rockwell tester but specify in Sclero- 




















Scleroscope 97 while the high speed steel 
will Scleroscope 87. Although there are 
such large differences in some individual 
cases, on the whole, our experience in 
testing about 400 grades of steel during 
the last several years indicated that a 
much closer comparison is possible and 
we have found our hardness conversion 
chart sufficiently accurate for all practi- 
cal purposes. 

















‘ The conversion data from approxi- 
scope, due to the fact that their cus- mately 429 Brinell and higher have 
tomer’s blue print was so marked. been accumulated from tests on hardened 

Our testing department had been and tempered highly alloyed steel such 
using the Monotron almost exclusively as high speed, high carbon-high chrome, 
for testing, but the difficulty came in oil-kardening and water-hardening steels. 
when we would try Under 429 Brinell 
to convert this read- . our data has been 
ing into the type of Hardness Conversion Chart confined for the 
reading our client _ (Approximate) — = most part to lower 
specified. . This con- | “tt € Ee ce =e alloyed steels such 
tinued until 1931 Bos b @ S33 |O) & as SAE or corre- 
when, noting the dif- 835) _ |3|3| § = Ss = |3|3| 8 sponding steels, al- 

. - = — = . 
ferences in the con- ig2 = e|4/3 432| H Be E| though comparison 
version charts fur- 98:2) 5 /2/2\s|/3 ass! S/e2le\s\8 tests were made on 
nished by various ——|——|—j|—|—|—]——|—|—|—|—|— a number of. tool 
steel manufacturers, — 2.25 | 745) 68]...|118/100} 3.30 | 341) 36).../ 47) 49 — steels. 

oe ai i  < ddabe eee] 67]...)112} 989 3.35 | 331) 35 45] 47 akine 
we decided to try to -5°35'| pia] 66l..|108] 95] 3.40 | 321] 34]...| 44] 46 In making the 
make up a master 9°35 | ggal 6s}. .|104| 924 3.45 | 311/ 33/...| 42145 Brinell tests the sur- 
COMM tise ..++| 64].../100] 90] 3.50 | 302] 32)... 41) 43 faces were ground 

It was found that 2.40 | 653) 63 96) 89} 3.59 | 293) 31...) 40/42 reasonably flat and 

aye. .--| 62]...] 93] 879 3.60 | 285) 30)...| 39] 41 froc fr Res 

an absolute compari- —_2.45 | 627| 61|...| 91] 86] 3.65 | 277| 29]...| 38] 40 ree from coarse 

son of the hardness 2.50 | 601] 60}...| 88} 83} 3.70 | 269] 28)...| 37, 39 grinding. The depth 

readings obtained °«"'"": .--| 59]...] 85) 80] 3.75 | 262) 27)...| 36} 38 of the grind was 
ee ..-.| 58}...] 83} 798 3.80 | 255) 25)...| 34] 37 ficient to be r 

from one testing ma- ‘2.55 | 578] 57]...| 81| 78] 3.85 | 248] 24|100| 34] 36 «= SUHIclent to be rep- 

chine with those _......|....| 56...| 79} 76] 3.90 | 241] 23] 99] 33} 35 | resentative of the 

from another hard- 2.60 } 595] 95]...| 77] 75] 3.96 | 235} 22) 99) 32) 34 ~=steel. The Brinell 

2.65 | 534) 54 75] 73] 4.00 | 228) 21) 98) 31) 34 was pumped ver 

ness tester could not) ...| 53]...| 73| 72] 4.05 | 223] 20] 97] 30| 33 vi catia y 

be made on all kinds —_2.70 | 514] 52|...| 71] 71] 4.10 | 217| 19} 96| 29} 32 a a it - 
ae Baas cai ...| S1L...] 69] 699 4.15 | 212) 17] 95} 29) 31 proached the : 

of steels with their — -,-7:'| ja] sof...| 68] 68] 4.20 | 207| 16] 95] 2a| 31 Ke. lead to aveid 

different physical — 9'g9 | 477] 49). | 66] 66] 4.25 | 201] 15| 94] 28| 30 th. ssibilit f 

characteristics. For ......}. ...| 48]...] 64] GSI 4.90 | 197] 13] 93) 27) 29 RC POSSIDLNy 0 

example, a hardened _—_ 2.85 | 461] 47]... 62] 64] 4.35 | 192] 12| 92| 26] 29 “kicking” the gauge 

. ae 2.90 | 444) 46)...) 60) 629 4.40 | 187] 11) 91) 26) 28 beyond that point 
piece of 1.00% Car- 295 | 423] 45]...| 59] 60] 4.45 | 183] 10] 90] 25| 28 «rhe impressions 
bon tool steel and a — 3.00 | 415] 44]... 57] 58] 4.50 | 179] 9] g9| 25] 27 e impressions 
hardened piece of 3.05 | 401] 42)...} 55) 57] 4.60 | 170) 8) 87) 23) 26 read were an aver- 
18-4-1 high speed 3.10 | 388) 41]. 53} 56% 4.70 | 163} 6} 85) 21) 23 age of the readings 

‘ cs 3.15 | 375] 40}...| 51] 54] 4.80 | 156) 4) 83] 20) 234 . stake 
will Rockwell 65, — 3.20 | 363] 39]...| 50] 52] 4.90 | 149] 2| gi] 19} 22 ‘@Ken at right an- 
and yet, the water 3.25 | 352| 3al...1 481 508 5.00 | 143] 01 791 18| 21 (Continued on 





hardening steel will 
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DESIGNERS AND BUILDERS OF 
Tools - Dies - Special Machinery 


OUR FACILITIES FOR LARGE WORK INCLUDE: 
¢ 3 LUCAS PRECISION HORIZONTAL MILLS 


— largest No. 42 oversize pattern. 


¢ No.6 SWISS DRILL JIG BORER 


— the largest capacity. 


¢ GRAY MAXI-SERVICE OPEN-SIDE PLANER 


— table capacity 72’ x 240’. 


May we estimate your work ? 
The Bunell Method for Repairing 
and Reclaiming Dies and Punches 
Effects Savings as High as 90% of 
Original Cost 








Restores worn forming and cutting edges 
without annealing . . . No drawing of temper 
..» No rehardening ... Let us put your dis- 
carded dies back into active, profitable service. 


New edges compare favorably 
with high speed steel. 


THE BUNELL MACHINE & TOOL CO. 


1600 EAST 24th ST. CLEVELAND, OHIO 
Phone PRospect 2681 
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SIX DOALLS IN ONE ORDER 





a" 


Six Model J DOALLs at the end of the ship- 


ping line went to Glenn L. Martin Company. 


These Model “J”s are the standard size. 
Other models are the Model JD with 18” 
throat depth and the greater capacity Metal- 
master M and MD. 


/ 


Check T 


Tool making 

Dies and punc 
All die parts ; 

Cutting non-ie 
Shaping segme 
Jigs and fixtu 
Trimmins off 
Template mak 
Special parts 

Producticn Ce 
Production Fi) 


CONTINENTAL MACHINE SPECIALTIES, 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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ER FOR 
AIRCRAFT MANUFACTURER 


Qn January 12, 1937, their first DOALL 
Contour machine was shipped to Glenn L. 
Martin Company. By April the second ma- 
chine had been ordered and shipped. On 
May Ist, 6 Model J DOALLS were crated 
and on their way, giving this company a 
capacity for speedy production matched by 


few other plants. 


Wide Doall Use by Aircraft Companies 


Glenn L. Martin Company is one of 18 Air- 
craft Manufacturers using Contour Sawing 


in their operations. Here's the list: 


Air Associates, Inc. Lockheed Aircraft Corp. 
Beech Aircraft Co. The Glenn L. Martin Co. 
Bellanca Aircaft Co. Naval Aircraft Factory 
Boeing Aircraft Co. Noorduyn Aircraft, Ltd. 
Brewster Aeronautical Corp. North American Aviation, Ine. 
Curtiss Aeroplane Div. Ryan Aeronautical Co. 


Curtiss-Wright Corp. 
Douglas Aircraft Co., Inc. 
Eclipse Aviation Corp. 
Fairchild Aircraft Corp. 


Seversky Aircraft Corp. 
Stearman Aircraft Co. 
United Aircraft Corp. 








eck These Aircraft Uses Against Your Operations 
Hours Per Werk DOALL 


1 making—high speed steel ............-0ee eee eeees sia tire tas Siete will ie io aeRO will save At 


5 SN URCOS: ics acco cision se Saunas raoed sera s64esedd oda sss ansaeesecos sowie ™™ 50% of 


ie DATES > ONE ODETALION, .6..6. oo eee eee sess nis sns cde ses Soc e esse sincew senate geneiesis 


. 
fine tion=ferrous Metals: ....scccccccccvcccwesecocssnsecvecacssessecessceseesees Time. 


ping segments for arc welded patterns and jigs ........-..eeeeee eee teeter eens 


GRUNORUIINDY eccrine rasan bs Sede mine cbgeb He Rinwth eh se, Go ib ese ah oes Bee ee ere Write for 
mumins off gates nc cdr ie dade a:sasitsavs car hsapiade lst niitens ch BO KORE See AAO REDE RA RAR HIS Fathees 
MALE! CRAIC asa ore oso ere srb.d.asis ainda de SA TOS SOMONE AE eda ED a RH ESO RAR REAaG EHR N 4 . 
ee ere re reer en Tre eee ere ee oT NS Sem ee ee ae ee Information. 


ducti¢a: Contour Sawite 2.2.0... .ccsc ss bascsccavnesennncerereeseeaceseses sede 
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IES, INC., 1301 So. Washington, Minneapolis 
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SPECIAL TOOL, DIE AND MACHINE SHOP INSTITUTE 


A National Trade Association 








Not How Cheap But How Good 


An Editorial 


HERE is developing among the buy- 

ers of custom-built Tools, Dies and 
Machines a marked tendency toward 
recognition of the fact that these highly 
important tools of high production should 
never be bought on a price basis alone. 

More and more frequently we are ap- 
prised of instances wherein the produc- 
tion manufacturer and the contract TDM 
Shop have established a basis of mutual 
confidence which makes possible a much 
more satisfactory relationship of buyer 
and seller. 

The designing, developing and building 
of special Tools and Dies and Machines 
is a business different from almost any- 
thing we know of. Why it is different 
and the reasons why users of these pro- 
duction “keystones” should recognize for 
their own profit that it is different, are 
unusually well set forth in a series of 
advertisements which have been appear- 
ing in Tool-Die-Machine PROGRESS. 

These are the “A Thought” double- 
spread advertisements of the Interna- 
tional Tool Company of Dayton, Ohio. 
They are more than the selling copy of 
an individual TDM builder; they are 
thought-provoking copy for all members 
of the TDM Industry. 

In the first of the series, (October, 
1936), J. J. Kohl, President of the Inter- 
national Tool Company, repeats that 
epical fable of Hakeem, the Wise One, 
who recites to the young man that pro- 
found truth that: “The Price Ingredient 
of every product—is the Honor and In- 
tegrity of him who makes it.” 

The buyer of Tools and Dies, and the 
builders of them, have much to think 
about here. 

Mr. Kohl writes about Workmanship: 
(January issue) “To the owner—of a 
first class Tool and Die Shop, his stand- 
ards are a vital, living thing, something 
he fights to maintain, moves heaven and 
earth to live up to. His ideals of work- 
manship permeate his entire organiza- 
tion, make a living laboratory of crafts- 
manship out of what would otherwise be 


just another tool shop.” 

When a Builder of Tools and Dies has 
demonstrated these ideals of workman- 
ship in a practical way to a Buyer, then 
Mr. Kohl believes that the stage is set 
for “Stabilized Relations’? between them. 
He says: (March issue) “The greatest 
satisfaction for the buyer and user of 
Dies, Jigs, Fixtures, Special Gages, etc., 
is obtained from Tool and Die sources 
when the buyer and the seller have a 
thoroughly mutual confidence in each 
other, the Tool and Die Shop able to rely 
on his customer to keep him supplied 
with a steady volume of work whenever 
it is available without fear that the 
business will be withdrawn upon the 
slightest pretext, and without the con- 
stant harassment of promiscuous and 
often unprincipled price competition, and 
the customer able to rely upon his Die 
and Tool source for prompt and reliable 
delivery service and workmanship in line 
with his standards; knowing that his re- 
quirements have been anticipated by close 
cooperation and capacity reserved ac- 
cordingly; and knowing that he will not 
be let down in his hour of need. Such 
relations make for stabilization of busi- 
ness and employment.” 

Stabilization has so many concomitants 
of quality and character. Exactly as it 
brings to an individual the advantages of 
a greater freedom of thought and a wider 
horizon, so among the results to be 
realized by a manufacturer, in this case 
the Tool and Die Builder, is the oppor- 
tunity to plan more confidently, to add 
to his organization men and machines 
which improve product and reduce cost. 

Buyers of Tools, Dies and Machines 
will always have to take tooling costs 
into consideration but here again Mr. 
Kohl makes a suggestion the value of 
which must be readily realized by all who 
give it a moment’s thought. We quote: 
(June issue) “The efficiency of modern 
tooling, from the standpoint of low cost 
and consistently accurate production, 
would be much enhanced if the ingenuity 
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SPECIAL TOOL, DIE AND MACHINE SHOP INSTITUTE 


A National Trade Association 








Institute Divisions Hold Meetings 


MPORTANT meetings of two Special 

Tool, Die & Machine Shop Institute 
local groups were held on Friday eve- 
ning, June 25th. 

The first scheduled was that of the 
Tool Manufacturers’ Association which 
is the Southern Ohio Division of the In- 
stitute with headquarters in Dayton, 
Ohio. J. F. Deibel, President of the 
Modern Tool, Die & Machine Company 
of Columbus, Ohio is President; H. L. 
Neilson, Secretary. 

Members of the Industry from Cin- 
cinnati, Columbus & Dayton were present 
for dinner at the Van Cleve Hotel. The 
purpose of the meeting was to discuss 
the labor situation in the TDM Industry, 


particularly as it existed in Southern 
Ohio. 

The Secretary of the National Insti- 
tute had been invited to attend and 


opened the discussion with a resumé of 
the demands which labor had made in 
other districts and the settlements which 
had been negotiated. 

Questions and answers followed and 
the meeting became an interesting round- 
table session. The discussion was frank 


and skill of the Tool and Die Engineer, 
Designer and Maker were given greater 
freedom to devise and originate better 
methods ... The evolution of a new idea 
or a new combination of old ideas does 
not lend itself to limitation. 

Imagination, thought and judgment 
are brain processes. Skill, ingenuity, ex- 
perience—actions directed and controlled 
by the brain, the very essence of creative 
endeavor, are subject to extremely wide 
variations in their intensity and effective- 
ness because ‘Nature’ has so decreed. 
Successful creative effort requires perse- 
verance and time, varying with the ob- 
stacles to be overcome and the happy 
break of a lucky thought. 

These processes cannot be reduced to 
the level of time-studied manual produc- 
tion work where countless repetitions 
engender automatic action. 

It appears timely to recognize the fun- 
damental nature of tooling as the key- 





and apparently from the viewpoint that 
each man’s problems are every mans’ 
problems, 


National Secretary Huebner’s closing 


remarks epitomized the consensus of 
opinion: 
“This one thing I urge upon you. 


Work together, cooperate with one an- 
other to the limit to avoid a strike in 
your district. Strikes are never profit- 
able.” 

The Cleveland Meeting 


On the evening of June 25th at the 
Allerton Hotel in Cleveland about 40 
TDM Industry executives were present to 
discuss conditions in the Northern Ohio 
district. 

It an informal discussion under 
the direction of Joseph H. Lyons, Presi- 
dent of the Northern Ohio Division. 
Hours, wages and general operating 
policies came up for discussion. Require- 
ments of the National Labor Relations 
Act were presented in such form that 
every executive would be prepared to 
conform thereto and still be cognizant of 
his rights. 


was 


stone of mechanical production apprais- 
ing its value on ultimate savings rather 
than first cost.” 

You—builder of tools or user of them 

who are reading this editorial undoubt- 
edly agree with us now that Mr. Kohl 
has set forth succinctly what should be 
the ideals of every TDM Shop and how 
the buyer of these vital products can 
assist in upholding them, bringing about 
conditions which operate to his own de- 
cided advantage of better Tools: Dies- 
Machines at lower prices. 

There are hundreds of TDM Shops 
whose ideals and operating policies are 
identical with those set forth by Mr. 
Kohl; there are probably some—there 
usually are in every industry—which will 
do much better for themselves if they 
adopt these policies, and thus actively 
participate in the determination of an 
entire industry to prove the value of the 
policy: “Not how cheap, but how good.” 
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Tool Die Machine Contract Shops 
Cleveland, Ohio 





BARTH STAMPING & MACH. WORKS 
W. 34 & DENISON SHa. 1857 


DIES—TOOLS—JIGS—MOLDS 


GLENN A. BARTH THOM. A. BARTH 
J. A. BARTH J. J. BARTH 


*THE BUNELL MACHINE & 
TOOL CO. 

1600 East 24th St. PRospect 2681 
JIGS—FIX TURES—GAGES—MODELS 
Blanking, Forming, Drawing, Piercing 

Trimming, Bending and Coining Dies 
Special Tools and Machinery 


CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. MUlberry 3322 
Designers and Builders 


Jigs & Fixtures 








Special Machines 


Production Engineering 


COMPLETE PLANT 
ROUTING and TOOLING 


THE DENNING MANUFACTURING 
COMPANY 
1775-81 East 87th St. CEdar 0801 
Designers and Builders 
HIGH GRADE DIES 








HAHN MANUFACTURING COMPANY 
5332 Hamilton Ave. ENdicott 2205 
Modern equipped shop for building of 
MEDIUM AND LARGE 
DIES, TOOLS, SPECIAL MACHINERY 

Equipment includes: 
spindle Horizontal Boring Mills 
Vertical Mill 


3” and 5” 
Large planers 





THE [INDUSTRIAL 
1436 East 47th Street 


MACHINE CO. 
Founded in 1903 


Builders of Special Machinery 
GENERAL MACHINE WORK 





*LYONS MACHINE COMPANY 
5601 Tillman Ave. WOodbine 2440-2441 


Manufacturers Special Machinery 
Tools, Jigs, Fixtures Tungsten Carbide Tools 


SWISS JIG BORING 


*THE McKINNEY TOOL & MFG. CO. 
1688 Arabella Rd. KEnmore 1681 


Roller Die Forming Machines 
Automatic Saw and Sheur Cut-off Machines 
Special Machinery—Dies, Jigs and Fixtures 


MODERN TOOL & DIE CO. 


P. O. Box 2741 
West Park Branch CLearwater 6149 
DESIGNERS AND BUILDERS 


Tools & Dies Special Machinery 
STAMPINGS 








*OHIO TOOL COMPANY 
3160 West 106th St. CLearwater 3200 


Designers and Builders 
SHEET METAL DIES, TOOLS, SPECIAL 
MACHINERY, DIE CASTING DIES, 
RUBBER MOULDS 
e 
Modern Facilities 


150-Man Shop 





THE PARAMOUNT TOOL CO. 
1392-98 East 43rd St. ENdicott 2220 
JIGS, FIXTURES, DIES 
Experimental Work 





The PHOENIX ICE MACHINE 
COMPANY 
2711 Church Ave. 


72” Vertical 
BORING MILL WORK 


Let us figure 


CHerry 1048 





A. P. SCHRANER & COMPANY 
3338 Payne Ave. HEnderson 8644 
EXTERNAL CYLINDRICAL 
LAPPING MACHINES 
Special Machinery 
TOOLS, DIES, JIGS, FIXTURES 





*THE SOMMER & ADAMS CO. 
18511 Euclid Ave. KEnmore 0810-0811 
DESIGNERS AND BUILDERS 
Special Machinery 
TOOLS, JIGS and FIXTURES 


*See larger display advertisement also. 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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Tool Die Machine Contract Shops _ 
Cleveland, Ohio 





*STAR MACHINE & TOOL CoO. 
Established 1903 
9320 Woodland Ave. GArfield 2060 


DIES - JIGS - FIXTURES 
Special Machines 


JIG BORING with 
Pratt & Whitney Precision Equipment 
NEW OPENSIDE PLANER EQUIPMENT 
12 ft. x 48” Capacity 


TOOLS & GAGES, Inc. 

3106 East 63d St. Michigan 7230 
“Let us be your tool room.” 
DESIGNERS AND BUILDERS 
Tools, Gages, Dies, Jigs, Fixtures 
Special Machinery 
SWISS JIG BORING 
DIE CASTING DIES 





THE J. C. ULMER COMPANY 
1791 East 38th St. HEnderson 4601 
Tools, Dies, Jigs, Fixtures 
Special Machinery Designing and Building 
Experimental, Model, Punch Press and 
Screw Machine Wor 





THE VARIETY MACHINE & 
STAMPING COMPANY 
12695 Elmwocd Ave. LAkewood 8433 
DESIGNERS AND MANUFACTURERS 
DIES 
METAL STAMPINGS 


We are equipped to make dies and stampings 
in production up to 250 tons capacity 





Dayton, Ohio 


Hamilton, Ohio 





*THE INTERNATIONAL TOOL CO. 
434-438 East First St. 
Manufacturers and Engineers 
Dies, Jigs, Fixtures, Gages 
Special Machinery, Machine Work, Designing 


*THE HAMILTON TOOL COMPANY 
220-222 North B Street 
Designers and Builders of 
Tools, Dies, Jigs, Fixtures, Special Mach’y 
The Hamilton Portable Elevating Table 





*See larger display advertisement also. 





Monarch Machine Tool Builds Addition In 35 Days 


N addition providing 18,000 square 

feet of space was completed by The 
Monarch Machine Tool Company in the 
record time of 35 days. This substan- 
tially increases the productive capacity 
of the company’s plant and it now totals 
100,000 square feet. In spite of this 
increase, however, a substantial portion 
of the plant’s production facilities are 
operating 18 hours per day. Night work 
has been greatly facilitated by the in- 
stallation of the newest type of mercury 
vapor lights which are said to provide 
“better than daylight lighting” as the 
night photograph of the new Monarch 


~~ & 


building herewith suggests. 

The Monarch Machine Tool Company, 
with its plant in Sidney, Ohio, announces 
the opening of a direct factory office 
at 3115 North Meridian Street, India- 
napolis, Indiana. Hugh W. Robinson, a 
member of the Monarch organization for 
some 12 years, has been appointed Mana- 
ger of the new office. 

Stanley Brandenburg has been ap- 
pointed Monarch representative in New 
England. After spending three months 
in Europe as a special Monarch repre- 
sentative, Mr. Brandenburg has estab- 
lished his office in Hartford, Connecticut, 


Tt B au a Mall, Tos = x 
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Tool Die Machine Contract Shops 
Detroit, Michigan 





DAVIS TOOL & ENGINEER- 
ING COMPANY 
6481 Epworth Blvd. TYler 46070 
TOOLS and DIES 
Special Machinery 
Sheet Metal 
Stampings and Assemblies 





*ENTERPRISE MACHINE PARTS CORP. 
Jerome Ave. at McNichols Rd. E. LOngfellow 9643-4 
Manufacturers of 
PRODUCTION MACHINE REPAIR PARTS 
Motor Drives, Gears, Worms, Tools, Fixtures 
Machine Overhaul Specialists 





THE INTERSTATE TOOL COMPANY 
19636 Mitchell Ave. TOwnsend 84853 
Manufacturers — Engineers 
Dies, Jigs, Fixtures, Gauges 
Special Machinery Machine Work 





*KOESTLIN TOOL & DIE 
CORPORATION 
3605 Humboldt Ave. 


Manufacturers 


Sheet Metal Dies ‘“Grindrite” Die Grinders 


LAfayette 1490 





*MAJESTIC TOOL & MFG. COMPANY 
2948 Woodbridge St., East Fitzroy 1011 
Manufacturers 
General line of Tool and Die Work, Tool 
Details, Parker High Speed Grinding Spindles 





NORTHEASTERN ENGINEERING CO. 
3125 E. Larned St. Fitzroy 1275 
Specialists in the Designing and Building 
of Progressive Dies 
Dies—Tools—Special Machinery 





*ROBBINS ENGINEERING COMPANY 
635 Mt. Elliott Ave. Fitzroy 4740 
Designers and Manufacturers 
Tools, Dies, Jigs, Fixtures 
Special Machinery and Experimental Work 





ROYAL OAK TOOL & MACHINE CO. 

621 E. Fourth St. ELmhurst 6590 
Manufacturers of 

Tools, Dies, Jigs, Fixtures — 


Special N y 
Hoeh Self-Centering 


STAR TOOL & DIE WORKS 
2522-24th St. LAfayette 1716 
BUILDERS of DIES 


4 


and Designing 
Cylinder Reamers 








Facilities for the Largest 


MANUFACTURERS 
of STAMPINGS 





*VINCO TOOL COMPANY 
7350 Central Ave. EUclid 9200 


PRECISION GAUGES and TOOLS 
Spline Gauge and Master Gear Specialists 





*See larger display advertisement also. 








CARING FOR 
TOOLS Pays! 


Systematic Care 
of tools pays the 
employer in in- 
creased produc- 
tion. The men will 
do more work and 
do it more easily 
when they care for 
their tools in a 
Gerstner Chest. The choice of particular men 
for 30 years. Free Catalog. 


GERSTNER TOOL CHESTS 


56 Columbia St., Dayton, Ohio 

















Sizes to 14” diameter and 2” 
other sizes made to specifications. 


THE BISSETT STEEL C0. 


Globe Steel Tubes Co. 





OIL HARDENING TOOL STEEL TUBING 


BISCO Tool Steel Tubing, a high grade tool steel in tubular 
form, eliminates unnecessary cost of drilling from the solid. 
wall thickness are available— 
Details on request. 
947 East 67th Street 
CLEVELAND, OHIO 
Representing Cumberland Steel Company 
Newman-Crosby Steel Corp. 


We supply also: 
STAINLESS 
TUBES 
* 
ATRCRAFT 
TUBES 
e 
PRESSURE 
TUBES 
® 
MECHANICAL 
TUBES 
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Torch-cut Arc-weld Method 
Reduces Time of Die 
Building 
By R. J. FITZSIMMONS, Dist. Manager 
Danly Machine Specialties, Inc. 





IE Builders are frequently confronted ACME 

with a requirement to produce a set 
of dies in record time. Die sets and 
parts may be specified to be made of STANDARDIZED 
steel. 

Perhaps the Die Builder is familiar . . . 
only with cast steel. By this method Drill Jig Bushings 
patterns must first be made. The cast- 
ings are turned out but these must be 
annealed for several days before they 
can be machined. A week or more is 


Leader Pins and Bushings 


consumed. The torch-cut and arc-weld ¥ 
method reduces this time considerably. D | Pi 
The development of the cutting torch owel Fins 


and the electric arc welder has made 
several profitable contributions to modern 
die fabricating practice: 
1st—The designer is no longer lim- 
ited as to the material to be used; 
types of construction can be used that 
could not be considered from a foundry 
standpoint. 
2nd—Pattern costs are eliminated— 
often as much on a single run job as 
the cost of the part itself. 
3rd—Reduced weight and greater 
rigidity are assured, which are always 
important factors in operating costs of 
moving parts under power. 
4th—A great saving in time and 
money is effected. Deliveries can be 
made on time. 
The art of combining torch-cut shapes Send for Complete Catalog 
by electric are welding with the greatest or Specific Data Sheets 
possible efficiency and economy requires 








highly trained men possessing an ex- ® 

tremely skilled technique, working with Aiea 

highly specialized equipment. We also Specialize in Com 
Fabricated parts will function efficient- plete Machine Part Manu- 


ly and in accordance with the original facture Requiring Extremely 
design if subjected to proper heat treat- = : 

ment and normalizing. It is, therefore, Close Limits, Lapped Fits, 
necessary to have in addition to skilled etc., for Pressures up to 
welders and special fabricating equip- 15,000 Ibs. per Square Inch. 
ment, furnaces of the latest type (elec- 
tric or gas) large enough to normalize 


or stress-relieve any fabricated job. ACME 


With a skilled heat treating organization 


properly equipped, such stresses can be C0 
completely relieved. | N D U S T R I A L * 
There is much to be said in favor of 206 No. Laflin St., Chicago. II. 


the torch-cut arc-weld method of die con- 
struction. 
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Modern Tolerance 
Requirements 
(Continued from page 19) 


ards Association Committee, it has been 
decided to discontinue the use of the 
“no-go” plug gages. In our own factory, 
we have not used “no-go” plug gages for 
the past nine years. 

In principle, the “go” side, that is the 
diameter of the inscribed circle, should 
be measured by plug gages and the “no- 
go” dimensions by pin gages. See Fig 2. 
Such a principle gives us the results we 
must have in order accurately to limit 
the makro errors. There must, however, 
be some variations in the measuring 
equipment, depending upon the size of 
the hole. For very small holes a plug 
gage should be used for the “go” and a 
flat gage for the “no-go” side. Obvi- 
ously, this modification is necessary, since 
a pin gage of very small dimensions can- 
not be readily handled.. If we use a flat 
gage, we are at least approaching the re- 
quirements which we have laid down 
for the correct measurement check for 
the “no-go” limit, and in small holes it 
proves very satisfactory in practice. 

For medium sizes of holes there is no 
difficulty in using the ideal system of a 
plug for the “go” and a pin gage for 
the ‘“no-go.”’ There is one possible dis- 
advantage that must be taken into con- 





’ 


Fig. 2 “Go” Plug Gage and “No- 
Go” Gage For Correct Principle 
of Measuring Bores 


” 
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sideration and that is the fact that, 
where rings of relatively thin sections 
are involved, it is possible with a pin 
gage, when not carefully handled, to 
make the rings elliptical with only a 
slight pressure and so obtain an incor- 
rect result. With this thought in mind 
and a desire to combine, if possible, the 
advantages of the plug gage as well as 
the pin gage in one unit, we have devel- 
oped for our own use, the Te-Bo gage, 


lig. 3. The body of this gage is spher- 


Fig. 3 Te-Bo 
Gages 


4 


i 


ical externally and is so made that the 
diameter of the sphere is the same as the 
minimum dimension required. Natu- 
rally, then, if the diameter of the in- 
scribed circle of the hole is larger than 
the minimum dimension required, the 
gage can be introduced into the hole. 
On the spherical surface near the outer 
face there is a spherical projection. The 
distance from the surface of the projec- 
tion to the diametrically opposite surface 
of the gaging body is equal to the maxi- 
mum dimension. The difference between 
the maximum and minimum dimensions, 
that is the tolerance, is consequently 
represented by the height of the pro- 
jection above the surrounding spherical 
surface. When the minimum condition is 
checked, the gage is introduced into the 
hole with the handle tilted slightly up- 
ward. This gives us our “go” reading. 
For the “no-go” reading the handle is 
tilted downward, and, if the movement is 
impeded, the hole is approved. If the 


(Continued on page 34) 
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Pp OUNCHES ... made to 


YOUR BLUE PRINT and 
YOUR MATERIAL SPECIFICATIONS 
We make special punches to suit your requirements, in 
addition to our Patented Hovis Screwlock 
Punch and Retainers. 








Catalog and prices on request. 


HOVIS SCREWLOCK COMPANY 


3129 LARNED ST., EAST DETROIT, MICHIGAN 














150-MAN SHOP ~ 


TO PRODUCTION MANUFACTURERS, WE OFFER: 
Collective skill and experience of 150 craftsmen. 
Modern facilities of a well-equipped shop. 

FOR DESIGNING AND BUILDING 
High-Grade Sheet Metal Dies... Tools... Special 
Machinery ... Die Casting Dies... Rubber Moulds 


Guaranteed Work...Reasonable Prices...Prompt Delivery 


OHIO TOOL COMPANY 
3160 WEST 106th STREET CLEVELAND, OHIO 
Tel. CLearwater 3200 
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Modern Tolerance 
Requirements 
(Continued from page 32 
tilting movement is not impeded by the 
interference of the projection, the hole is 
too large. By the performance of this 
simple operation in different positions of 
the workpiece, the hole is checked 

throughout. 

It is, of course, observed that when 
the “‘no-go”’ dimension is to be checked, 
the diameter of the body itself prevents 
the hole from assuming an elliptical 
shape. Thus, we have combined a simple 
method of checking the diameter of the 
inscribed circle and the largest possible 
diameter in one simple gage, which will 
insure accuracies undeterminable when 
“go” and “no-go” plug gages are used. 
With the gage correctly handled, one is 
always certain of obtaining the same 
measuring pressure, i.e., the weight of 
the gage for the “go” dimension and the 
weight of the handle for the “no-go”’ di- 
mension. A modification of the gage for 
long holes can be made whereby the body 
can be tilted by means of a_ special 
handle with spring action. 

When we come to larger holes, gages 
following the principle of the inscribed 
circle become too unwieldy and some 
modifications must therefore be made. 
Today, the pin gage is generally used for 
both the “go” and “no-go” limits. These 
pin gages are always made with very 
small measuring surfaces. The difficulty 
of proper measurement with these gages 
is known to all of us. Furthermore, for 
the “go” side, only a small part of the 
hole can be checked, which offers no as- 
surance as to the size of the inscribed 
circle. There should be no difficulty in 
improving the accuracy of measurements 
if the pin gage employs a built-up con- 
struction with the ends of pins having 
mushroom heads. Such a gage is shown 
in Fig. 4. For the ‘ go” side the ends 
have large heads in order to check as 
large an area of the inscribed circle at 
one time as possible. For the “no-go” 
limit, it is desirable to have one end 
large, Fig. 4, and the other small. The 
large end enables one to center the gage, 
providing the contact angle is at least 
4 deg. At the other end, a small head 
is used which enables us to obtain a 
check for the diametric dimensions. 

With equipment of this type, which, 
as will be observed, takes into considera- 
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tion only the basic principles of the 
measurements of the diameter of the 
inscribed circle and the maximum exist- 
ing diameter, we shall have gained a 
better knowledge of what we are doing, 
and as a result will have improved sub- 
stantially our manufacturing methods 
and our products. 

For the measurement of the shaft, the 
principles already laid down require con- 
sideration of (1) the diameter of the 
circumscribed circle, and (2) the mini- 
mum existing diameter. 

Theoretically, we should, therefore, 
have a ring gage, the bore of which is 
made to the maximum limit and the 
length of which is equal to the length of 
the surface to be measured. Generally 
speaking, however, it would be imprac- 
ticable to use a ring gage and particu- 
larly one having a length equal to the 
length of the measured surface. How- 
ever, we can, in the design of a snap 
gage, make the measuring surface of 
this gage relatively long, and so at least 


simulate to a degree the theoretical 
necessity for measuring as great a 


length as possible. 

For the “no-go’’ dimensions we should 
have a gage with two 
points set to the mini- 
mum limit, for only by 
two points can we de- 
termine theoretically the 
absolute diameters. But 
this is also impractica- 
ble, for with two points, 
(Continued on page 46) 


” 





Fig. 5 Snap Gages of 
Design 





anil 


Fig. 4 Pipe Gage of Built-Up Construc- 
tion For “No-Go” Dimension 
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“A wheel for every need”... backed by 37 years’ experience 





SAFETY Centerless WHEELS 


ARE EXCELLENT FOR ALL OPERATIONS 
OF THE CENTERLESS TYPE 


Write for Bulletin No. W-236 ... It will help you as it has others 


The SAFETY GRINDING WHEEL & MACHINE Co. 


2483 Columbus Avenue, Springfield, Ohio 














QUALITY—ECONOMY— SERVICE 
: WITH 
AJAX COMPOSITE DIE SECTIONS 


ANY SIZE — ANY SHAPE — ANY GRADE 
- - - MADE TO ANY SPECIFICATION - - - 


Write for Information and Valuable Booklet 


AJAX STEEL AND FORGE c.. 


17225 NEWBERN AVE. DETROIT, MICHIGAN 
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FOR ACCURACY 
DEPENDABILITY 
and 
QUICK DELIVERY 
Write for a set of 


Colonial Specifica- 
tion sheets and prices 


COLONIAL BUSHINGS, INC. 
145 Jos. Campav St 
Detroit, Mich 
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Hardness Conversion Chart 
(Continued from page 22) 


gles to each other. The Brinell tests 
were on steels hardened and tempered 
under 600 Brinell as inaccurate read- 
ings due to deformation of the ball were 
encountered on steels harder than 600 
Brinell. No Brinell readings were 
recorded on sections where there was a 
possibility of a flow of metal at the edges 
or on the back of the piece. 

In making the Monotron, Rockwell and 
Scleroscope tests, sufficient surface on 
the part being tested was removed by 
grinding or filing to avoid fluctuations in 
readings due to rough surfaces caused 
by rough grinding or coarse machining. 
Such surface conditions as scale or de- 
carburization were also avoided by grind- 
ing. Care was taken to see that the part 
being tested was level and rested solidly 
on the anvil or test-table in order to ob- 
tain equal support to the penetrator. In 
cases of round work a small flat spot was 
ground or filed to avoid inaccurate read- 
ings that might be caused by the curved 
surface of the work. 

After more than two years of painstak- 
ing effort, we took the averages of the 





production accuracy of your 


all Carboloy Products. 


EXPERIENCED MANUFACTURERS 
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J0 TIMES AS LONG 


Lathe and Grinder Centers holding 
hardened pieces of varying weights 
are subjected to such severe wear that 
their original accuracy is_ short-lived. 
Tungsten Carbide Lathe and Grinder Centers 
last up to 50 times as long and retain the vital 


Write us for prices and descriptive literature on 


LET LYONS MAKE YOUR CARBOLOY TOOLS 






machine tools. 


DESIGNERS AND BUILDERS OF JIGS AND FIXTURES 


OF INTRICATE SPECIAL MACHINERY 


LYONS MACHINE COMPANY 


5601 TILLMAN AVE. - WOODBINE 2440 - CLEVELAND, OHIO 


TDM PROGRESS please mention the publication. 
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WANTED 
SKILLED WORKERS 


First class machine operators wanted for 
Lathes, Milling Machines, Vertical and 
Horizonta) Boring Mills. Must be experi- 
enced in special machine and tool work. 


State experience and give references. 
THE SOMMER & ADAMS COMPANY 


18511 Euclid Ave. 
Cleveland, Ohio 














readings obtained on the various types 
of steels tested on the different hardness 
testers and made what we considered a 
universal chart which we could depend 
upon regardless of the machine upon 
which the test was to be made or the 
grade or the type of the steel. 

Copies of this chart were first made in 
mimeographed form but the demand be- 
came so great that we had it printed on 
celluloid and copyright it. (AA-217944) 

The Porter Hardness Conversion Chart 
is available to readers of Tool-Die- 
Machine PROGRESS upon request. The 
Editor. 
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Patented 
June 5, 
1934, 
other 
patents 
pending. 


THE VINCO ANGLE TANGENT TO 
RADIUS DRESSER 
For Internal, External and Surface 
Grinding Machines 
The Vinco Angle Tangent to Radius Dresser, 


with its basic patented feature of dressing 
angles and radii from the same axis without 


moving the diamond, has revolutionized the 
dressing of angles and radii tangent on 
abrasive wheels. It saves 75% in dressing 
costs and eliminates all worry and uncer- 
tainty. It is precision made and guaranteed 
to be satisfactory. 


Send for Descriptive Circular. 


VINCO TOOL COMPANY 


7352 Central Ave. Detroit, Michigan 








MARSHALLTOWN 
PUNCH PRESSES 


@ Designed for speed, safety, durabil- 
ity, and economical operation and 
maintenance. 


@ Unusual features include large die 
space and chrome nickel steel crank- 
shaft. 


@ Produced in sizes from 10 ton to 70 
ton capacity and in flywheel, geared, 
convertible geared and motor driven 
types. 


@ Distributors in Principal Cities. 





WRITE FOR LITERATURE 





MARSHALLTOWN MFG. CO. 
913 East Nevada Street 
MARSHALLTOWN, IOWA, U.S.A. 
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New Deckel Type FP1 Uni- 
versal Milling Machine 
Unusually Versatile 
for General Tool 
and Die Building 


HE new Deckel Type FP1 Precision 

Universal Tool Room Milling Machine 
is particularly versatile in its application 
to the manufacture of a large variety of 
Tools, Dies, Moulds, Gages, Jigs and 
Punches. Particularly interesting are a 
number of new mechanical features which 
it is said, are exclusive with this ma- 
chine. These are: 

Detachable swiveling work table. 

Detachable dividing head with arbor 

support. 

Punch milling device. 

Swiveling vertical shaper-slotter with 

3” stroke. 

Swiveling vertical standard speed 

milling head in addition to the stand- 

ard horizontal milling head with 

arbor support. 

Swiveling high speed vertical milling 

head with self-contained motor drive. 

The machine has 6 mechanical cutter 
spindle speeds and work table feeds and 
a two-speed, 2HP electric motor provides 
12 different speeds and feeds. The 
swiveling work table and dividing head 
features permit angular milling, boring 
and drilling in connection with both the 
vertical and horizontal cutter heads. 
Thus it is possible as an example to drill 
and bore a Box Jig, making use of the 
end gage blocks and then effect the 
simple change from horizontal to vertical 
operation and with the tilting of the 
working table 180° to permit completion 
of the Jig without reclamping. 

In Mould making, guides set horizon- 
tally and vertically enable the machine 
to be employed as a profile Miller. A 
beveled face can be milled with straight 
shank cutter by tilting the vertical cutter 
head or a cylindrical cutter may be used 
in which case the work table is tilted. 

Grooves may be cut in the lower part 
of a Die Block by setting the slotting 
device upon the headstock like a vertical 
milling head. The slotting can then be 
done directly in connection with milling 
or boring without reclamping the work 
piece. 

The Deckel Type FP1 Milling Machine 
has the following dimensions: 
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Deckel Type FP1 Universal Tool Milling 
Machine 





Vertical Milling of a Slant Face With 
Working Table Tilted by 45 
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Height of the machine ........ 54” 
with vertical milling head ... 60” 
space required .......secscees 40” x 40” 

Net weight of the machine ap- 
POKWNAtELY «.....sciccees 1040 Ibs. 
incl. accessories maximum ...1700 lbs. 
Weight of packing approximately 560 lbs. 
Measures of case ........ 60” x 40” x 34” 


The 6 spindle speeds range from 120 
to 1200 rpm. 

The vertical table has a clamp area 
7%” x 20”, horizontally of 9%” and 
vertically 115%”. Large dials permit a 
reading of .001” to be made readily. The 
standard vertical milling head spindle 
can be swiveled to both sides and ad- aut : 
justed vertically 2% nb it is adapted for High Speed Vertical Spindle Swiveled 
spring collets up to .700” bore and the Sideways While Drilling Oblique 
6 speeds of the spindle range from 190 Hole .040” in Diameter 
to 1900 rpm. A high speed vertical 
spindle is also available with speeds from 
1900 to 6000 rpm. 

Two swivel horizontal work tables are 
available with clamping areas of 10%,” x 
17” and 10%” x 24” respectively, both 
have 5 T-slots. Table may be swiveled 
horizontally 30° toward each side, verti- 
cally toward each side 45° and 30° for- 
ward as well as toward the machine. 
When swiveled forward this table top 
may be turned 180°. 





For detail information about the new 
Deckel Type FP1 Universal Milling Ma- 
chine, write The H. P. Preis Engraving 
Machine Company, 159 Summit Street, 
Newark, New Jersey, and request de- ae oe 
scriptive circular TD. Milling of Blanking Punch by Means of 

Vertical Cutter Head 






. 
4 


Boring Holes to Exact Center Distance. 
Adjustments by End Gages and 
Swiveling of the Angular Working Table Dial Test Indicators 
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Hamilton Mill Cut Rotary Files 


Eighteen standard shapes and sizes made up in five 

different cuts. Adaptable for all classes of work and 

for all kinds of materials. Try them on your next job. 
Circular and price list on request. 


THE HAMILTON 


220-248 North ‘*B”’ Street 


TOOL COMPANY 


Hamilton, Ohio 

















_ the new products recently 
announced by TDM Industry shops 
is the Detroit Universal Duplicator, par- 
ticularly for reproducing the contours 
of dies, moulds, patterns, etc. Developed 
over a period of several years by the 
Giern & Anholtt Tool Co., Inc., of De- 
troit, Michigan, the device has been 
thoroughly proven and deliveries begun. 

The Detroit Duplicator is a universal 
attachment for lathes, milling machines 
and shapers, making of them automatic 
machines for contour turning, profile 





milling and contour shaping. This is 
done by connecting the duplicator 
through a universal shaft to any lead- 
screw which controls the contour of the 
work in process. The cross feed of the 
machine to which it is attached operates 
under its own power. 

The duplicator’s hydraulic power unit 
is electrically controlled and operates 
accurately and to close tolerances. An 
electrical tracer is usually mounted on 
the column of the milling machine or on 
lathes and shapers in such a way as to 
follow the model or master form. This 
tracer controls the direction of rotation 
of the power unit and thus reproduces 
the shape of the model by the cutter. 

The device is sufficiently powerful to 
operate a large boring mill but also 
sufficiently sensitive to operate accu- 
rately with much smaller machine tools. 
Fig. 2 shows the unit attached to and 
operating a floor tyne horizontal milling 
machine. The Duplicator is a portable 
device readily movable from one ma- 
chine tool to another. It is easily in- 
stalled and operated and its unusually 
compact design permits its being used 
between machines already installed. 

For additional information write: 
Giern & Anholtt Tool Co., Inc., 1310 Mt. 
Elliott Avenue, Detroit, Michigan. Cir- 
cular TD will be sent upon request. 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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Saves Hours of 
Set-up Time 
+ 
Accurate to 


;Precision Limits} 637 mt. Elliott Ave. 








The MAGNA-SINE 


A Magnetic Sine Table Adjustable to 
ANY DESIRED GRINDING POSITION 


ROBBINS ENGINEERING CO. 


Detroit, Mich. 








New Quick 


HE Knu-Vise, herewith illustrated, is 

a knuckle-action or toggle type vise 
for use in drilling, tapping, milling, ream- 
ing, countersinking and similar opera- 
tions. The operating mechanism which 
is made of tool steel exerts a tremendous 
pressure upon the piece which is being 
machined. Comparatively little effort is 
required in the use of the handle to as- 
sure this accurate, rigid clamping of the 
work, 

Knu-Vise drill jigs provide a common 
base with quick clamping action for all 
identical pieces. They are easy to load 
and unload. The work piece is always 
in full view of the operator and design 
allows for chip room. The vise jaws are 
laminated, case-hardened and ground. 
They are easily adjusted to the angle 
suitable to each job. 


The PENINSULAR 
STEEL COMPANY 


Hugo T. Kurtz, Pres. 
Harry H. Kurtz, Vice-Pres. 
Walter O. Kurtz, Sec'y-Treas. 


e ® af 
TOOL and DIE STEELS 
COLD DRAWN STEELS 








Warehouses: 
DETROIT: 1030-36 McDougall Avenue 
Fitzroy 5496 
CLEVELAND: 1470 Lakeside Avenue 
CHerry 7173 
TOLEDO: 1915 Spielbusch Avenue 
MAin 
DAYTON: 905 East 3rd Street 
ADams 3121 


149 Cherry Street East 
Telephone: 8-7723 


CHICAGO: Wm. N. Phares, 1 No. Crawford Ave. 
‘an Buren 4556 
AKRON: James A. Shattuck, 42 East South St. 
Hemlock 2193 
COLUMBUS: J. E. Littleton, Columbia Bidg., 
35 E. Gay St., Adams 5167 


GRAND RAPIDS: 











Action Vise 





The Knu-Vise Products Company, 6430 
Cass Avenue, Detroit, Michigan, is the 
manufacturer, and requests mentioning 
this article will bring detailed descriptive 
matter and prices. 











THE ROYAL DRESSER 





. - . quickly and accurately dresses 
grinding wheels in Concave and 
Convex forms, Angles and Radii or 
combinations. 

Time saved by not having to set up 
inadequate fixtures easily pays for 
the Royal. Write for circular and price, 


ROYAL GRINDING WHEEL 
DRESSER COMPANY 











Box B Royal Oak, Michigan 
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STAMPINGS TOOLS. DIES 


Our Business ... to serve you 
THE BOEHM PRESSED STEEL CO. 


2225 West 63rd Street Cleveland, Ohio 





Cobly Universal Vertical Miller-Shaper 
Has Important New Features 


HAPING punches from the rough 

without undercutting is one of the 
operating features of the Cobly Uni- 
versal Vertical Milling and Shaping Ma- 
chine. It is accomplished with a radius 
tool attachment which fits the shaper 
ram in place of the clapper block. 


Located on the compound circular table 
as shown in Fig. 1 the punch can be 
machined on all sides and from any cen- 
ter within a 5-inch circle, developing 
true radii, tangent and angular cuts 
with a high degree of accuracy. For ma- 
chining the die opening with the stand- 
ard tool holder, the table settings for 
the punch can be duplicated. 


The Cobly Miller-Shaper has several 
other new improvements to its credit. 
It has been provided with a high speed 
spindle mounted in anti-friction bearings, 
and having ten right-hand speeds with a 
high of about 2100 R.P.M. The spindle 
is equipped with a sleeve to hold split 
collets from '3” to 59” thus eliminating 
the need for a high speed attachment. 
This spindle is equipped either with or 
without power down feed with four 
changes applicable to any spindle speed. 
The feed has an automatic stop and a Fig. 1 











ONE MAN »».witha 
HAMILTON PORTABLE ELEVATING TABLE 


Moves heavy dies, jigs & fixtures with ease 


@ ITS USE PROMOTES SAFETY, 
EFFECTS SAVINGS. 


@ Two Sizes: 2000 Ibs. & 5000 Ibs. 


THE HAMILTON TOOL COMPANY 


222 North B Street Hamilton, Ohio 
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THE GEO. H. PORTER 
STEEL TREATING CO. 


v 
© Hleat Treating 


¢ Annealing 





Tool Work Our Specialty 


e Carburizing 


e Case Hardening 





1225 Marquette St. 





Tel. HEnderson 6601 


Write or phone for our copyrighted Hardness Conversion Chart 


C eveland, Ohio 








micrometer screw for gaging depth. 

A close-up view of the table in Fig. 2 
shows a P. & W. system of end gages, 
micrometer and dial gages reading to 
.0001. This is used for accurate setting 
of the table for boring holes in Dies, 
Jigs, Gages, Fixtures, Moulds, etc., also 
on milling and shaping operations. The 
table can be arranged to receive a 10” 
universal dividing head as shown in 
Fig. 1. 

The milling and shaping heads adjust 
at any angle right to left, or left to 
right from vertical to horizontal and 45 
degrees front and back from center for 
drilling, milling, boring, shaping and 
slotting operations. There are constant 
power feed for milling, and intermittent 
feed for shaping, and applying to the 
longitudinal, transverse and circular 
movements of the table, thus making a 
wide variety of work, including spiral 
gears and cutters, possible on this Uni- 
versal Miller-Shaper. 

The machine and attachments are built 
by the Cochrane-Bly Co., Rochester, 
N. Y., and additional information may 
be had by addressing Department TD. 





Punches Shaped From the Rough With- 


out Undercutting on the Cobly Uni- 
versal -Miller-Shaper 








ALLOY 


ALSO POPULAR 





b STEELS 


ALLOY GRADES 





SUITABLE FOR A WIDE VARIETY OF USES 





HY-TEN “M” TEMPER 
Oil Hardening Alloy Steel 
For parts requiring great hardness, density of 
structure, resistance to wear, combined with 
toughness. 





HY-TEN B No. 3X 
.50 C. High Man.-Chrome-Moly 


Machinable in heat-treated condition at 
hardnesses up to 42 Rockwell “C” (401 
Brinell) or even higher. 











Warehouses Warehouses 
camerioce | WHEELOCK, LOVEJOY & CO., Inc. DETROIT, 
CLEVELAND SEND FOR DATA SHEETS BUFFALO 
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/ New Grand Rapids Surface Grinder Has 
Infinite Variation of Table Speeds 


ORE than 25 years of experience in 
{ the building of precision grinding 
equipment are built into the newest of 
the Grand Rapids line of Hydraulic 
Feed Surface Grinders. This new 
grinder is a High Speed Cross Travel- 
ing Head Type with an infinite variation 
of table speeds from the very slowest 
possible movement to a maximum of 
150 feet per minute. 

The two photographs reproduced here- 
with are views of the machine with a 
16”x48” working surface of table. Other 
table dimensions are available. 

The base of the machine is a heavy, 
one-piece casting twice the length of 
the working surface of the table, thus 
assuring no overhang in normal opera- 
tion. 

The upright column which carries the 
vertical sliding head is a one-piece cast- 
ing with exceptional rigidity. It is 
keyed, bolted, and doweled to the base 
member in such a way that these two 
castings are in effect, one. 

The starting and stopping of the 
table and the control of operating speeds 
is by means of the lever 
in the center of the front 
valve plate. 

The cross traveling spin- 
dle slide has a movement 
equivalent to the working 
surface of either 16” or 
18”, thus a 4” standard 
width of wheel overruns 
the working surface 2” on 
both the front and back 
edges of the table. 

The cross traveling 
movement normally oper- 
ates with each reversal of 
the table and the amount 
of movement can be set 
from less than 1/32 of an 
inch to 2” with each re- 
ciprocation of the table. 
The total amount of cross 
travel in a given direction 
can be governed by ad- 
justably positioned dogs. 
When the desired amount 
of cross feeding has taken 
place in one direction, the 
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table will automatically reverse and cross 
travel in the opposite direction. A con- 
venient lever is provided for reversing 
the cross travel by hand if it should be 
desired to do so before the reversing 
dogs have contacted the reverse mechan- 
ism. 

The standard spindle construction is 
of a special ball bearing, flanged type 
with an adjustable amount of “pre-load.” 
Experience indicates that the quality of 
the grind these bearings will give is at 
least equivalent to that of the best 
bronze bearing and that the length of 
service is greater than that of the bronze 
bearing before it will need re-scraping 
and re-fitting. 

The standard spindle drive is by 
means of a 1150 R.P.M. 25 H.P. motor 
which drives directly through a splined 
end. Thus the cross traveling mechan- 
ism is relieved of carrying the weight 
of the motor which is mounted in a 
fixed position on the vertically traveling 
head member. 

Vertical movement of the wheel head, 
in actual grinding operations, is con- 
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trolled by the large 
hand wheel in the 
front of the base just 
to the right of center. 
This is graduated in 
.0001”. 

Power elevation of 
the vertically moving 
head slide is provided 
by a % H.P. motor 
which is controlled by 
a double throw switch 
at the right of the 
central valve plate. 

Complete wet grind- 
ing equipment provid- 
ing an adequate flow 
of coolant is standard 
equipment. The cool- 
ant tank is positioned 
in the corner formed 
by the rear of the 
base and the upright 
column at the right 
hand side. It is a 
separate portable unit 
on rollers which facili- 
tates its handling for removing accumu- 
lated grit and dirt. The copious flow of 
coolant, essential for satisfactory grind- 
ing on this type of machine, is pumped 
by an independent motor mounted on top 
of coolant tank. The hydraulic oil sup- 
ply tank is mounted in the base with con- 
venient access for filling, draining, and 
checking the supply. 

A pressure gage continuously regis- 
tering the hydraulic pressure is _pro- 
vided in the main valve plate to the right 
of the center. 

Automatic forced feed lubrication of 
the table ways is provided from the 
pressure line. All other or requiring 
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lubrication are provided for by the Bijur 
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one-shot lubricating mechanism. 


All operating controls are in the cen- 
ter of the base, easily accessible to the 
operator while standing in one position. 
switches 
spindle motor and the hydraulic pump 
motor are to the left of the front valve 
and the coolant pump motor and verti- 
cal power traverse of the wheel head are 
right of the vertical movement 


Push button 


to the 
hand wheel. 


Grand Rapids Surface Grinders are a 
of Gallomeyer 
Grand Rapids, Mich. A new catalog TD 


product 


controlling 


will be mailed on request. 


the 


& Livingston, 












MILLS : 
SLOTS : 


at any angle 


Son The Deckel FP1... 
wae UNIVERSAL TOOL ROOM MILLER 


:: BORES::: 


ee 
ee 





DRILLS: : : 


Horizontal and Vertical 


REAMS 
SHAPES 


Write for modern milling machine booklet. 


ee H. P. Preis Engraving Machine Co. 


159 Summit St. 
Newark, N. J. 
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Modern Tolerance 
Requirements 
(Continued from page 34) 
it is difficult to locate a real diameter. 

Fig. 5 shows a snap gage of a new 
type which takes the foregoing problems 
into consideration. On one side is a flat 
surface, which can be regarded as the 
measuring table for both “go” and “no- 
go.” On the other side, the “go” is made 
as a projection, consisting of a part of a 
cylinder which runs the entire width of 
the gage. For the “no-go” one or two 
spherical knobs are provided, which will 
then measure the smallest diameters on 
the work piece. 

There is still a further consideration, 
and that is, What measuring pressures 
shall we use? In this country, I believe, 
snap gages are generally of very much 
heavier section than the gages used in 
most other countries, and so the spring- 
ing of the measuring surfaces is limited. 
However, even with this rigidity, it is 
quite possible to obtain a spread of the 
jaws which may be from 0.0001 in. to 
0.0002 in. or more. I do not know that 
there is any settled practice, but it might 
be concluded from the snap gages I have 
purchased and examined, that they are 
so set that the dimensions prescribed are 
maintained only at no load. When we 
remember that the normal forces which 
tend to spread the gage are from four to 
six times greater than the tangential 
measuring load, it is easily understand- 
able why this spread of the measuring 
surfaces exists and why limit dimensions 
under load must be considered. 

It is probably also a fact the surfaces 
are adjusted parallel at no load. When 
any spread takes place, these surfaces 
are no longer parallel, and not only has 
the effort and expense necessary to pro- 
duce parallel surfaces been lost, but, 
obviously, the accuracy of the gages 
themselves. To correct this condition, I 
have proposed using for the “go” side a 
combination of line and surface contacts 
which will always be parallel, no matter 
what the spread may be, and for the 
“no-go” side a combination of point to 
surface... 

How are we to determine accurately 
what this shall be? Certainly it seems 
desirable to have a standard in order to 
set the gages under the necessary meas- 
uring pressure. An instrument for 
carrying out this measurement effectively 


46 


JULY, 1937 


consists essentially of a balance with the 
gage itself on one arm, counterbalanced 
by a variable weight on the other. A 
reference disk is now placed in position 
and the gage may be checked so that it 
just passes the disk when the prescribed 
load is added. 

In our own plant, because of the rela- 
tively thin sections of the products which 
we make, we have found it necessary to 
use as our basis a very limited measur- 
ing load of 100 g, and all of our snap 
gages are set under this load. In our 
gage room we have a number of these 
balances, and they are also available 
in the various production departments... 

These seemingly minor changes in 
equipment for the measurement of the 
bore and the shaft give us astounding re- 
sults. I am quite safe in saying that 
were these changes made in the average 
plant it would immediately mean a re- 
jection of 30 per cent of the parts which 
are now passed as “satisfactory” under 
the ordinary gage methods. 

There has always been a divergence of 
ideas between the engineer and the shop 
superintendent. On the one hand, the 
engineer, from past experience and past 
trouble, is anxious to limit and reduce 
the tolerances without definite knowledge 
as to whether or not the tolerances which 
he has specified are actually being ob- 
served in shop practice. The shop superin- 
tendent, on the other hand, must con- 
sider many practical manufacturing 
problems, the characteristics of his 
equipment, and a variety of the limita- 
tions with which he may be surrounded. 

A common understanding can be ob- 
tained by a better knowledge of exactly 
what is being done and what can be done 
in the shop but this is only possible by 
accurate gaging technique. Use of the 
new principles and methods of measuring 
which I have described may, in some 
“ases, mean a change, or the broadening 
out, of present tolerances to enable the 
shop to do what the engineering depart- 
ment thinks is required. Such a funda- 
mental change is not a matter of days 
or weeks, but will require several months 
or even years. Once it has been accom- 
plished, it may be possible to use some 
system of designation or nomenclature 
which, in turn, may further assist in that 
for which we all strive—a thorough un- 
derstanding between engineering and 
manufacturing in their common prob- 
lems. 
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THE McKINNEY 
TYPE H ROLLER DIE 


FORMING MACHINE with 


Roll Straightener and Automatic 
Shear Cut-off . 


Type H is the McKinney model especially designed for the production 
manufacturer who needs to hold down his initial investment. 


Type H is inexpensive to buy — inexpensive to operate — thus assuring 
lowest production cost. 


Type H is sturdy in construction and it includes new and effective 
time-saving features. 


McKinney Roller Die Forming Machines represent the highest development 
in the roll forming equipment field. Each model at its price stands pre-eminent. 


Send for descriptive literature. 


THE McKINNEY TOOL & MFG. CO. 


1688 ARABELLA ROAD CLEVELAND, OHIO 


Representatives: 
N. C. RUBIN G. A. RICHIE 
7310 Woodward Ave., Detroit, Michigan 425 Chamber of Commerce Bldg., Indianapolis, Indiana 


NEFF-KOHLBUSH & BISSELL TRIPLEX MACHINE TOOL CORP. 
2400 West Madison Street, Chicago, Illinois 125 Barclay Street, New York City 
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